ABSTRACT
Introduction

26
Understanding evolutionary origins of the mammalian cortico-thalamic system will 27 infiltrate our knowledge. The study was launched through reptilian brains since they are into the role of different brain areas in cognitive processing (Naumann et al., 2015) .
31
Turtles are of particular interest for comparative studies because they probably bear the 32 strongest resemblance to the Triassic cotylosaurs (stem amniotes) from which they and 33 all modern mammals evolved (Romer and Parsons, 1977 to uncover the underlying circuitry in mammalian cortex and, ultimately, understanding 36 how the cortex processes sensory information.
37
The turtle dorsal cortex is a convergent zone for the visual, auditory, somatic, and 
49
Here, we have revisited some of these questions. The clues at our disposal to 50 explore response spatiotemporal properties are extracellular recordings from 51 microelectrode arrays (MEA) that capture key integrative synaptic processes in neural 52 networks. We have found large RFs that typically cover over half of the visual field with 53 no indication of direction selectivity in line with previous study (Boiko, 1980) .
54
Investigating spatial structure of the receptive fields, we have discovered no clear or while still allowing the cortex to be unfolded and pinned flat. This length was usually
76
~2 .
77
After making the cuts in the cortex, it was placed in the recording chamber on either extend above the surface of the ACSF (e.g., the right cortex or the optic tecta), it would 87 be cover with a small piece of Kimwipe so that it would also stay in contact with ACSF.
88
Recordings began 2-3 hours after anesthetization. the trial-to-trial variability shown as the filled region around the average line (Fig. 2) .
200
Typically, near the edges (for the first and last paths) LFP response diminishes.
201
This is due to the fact that for those paths dots spend less time moving in the visual field
202
( Fig. 2) . More importantly, the RF of the LFP seems to span large areas of the visual 203 field in different preparations (Fig. 3) RFs, consistent with our qualitative conclusion ( responsive electrode pairs for four turtles indicates a consistent decay (Fig. 6b ).
229
Additionally, it appears that the negative slope can be found more consistently for When looking at responses to a full-screen flash or to the change from a blank screen to 287 the start of a complex movie, we found an extensively wide range of latencies (Fig. 9 ).
288
Our results indicate that a typical latency to first evoked spike is around 200 − 500
289
( Fig. 9) recordings taken over the same period of time (data not shown).
392
We also see variability in the temporal structure of the response (Fig. 12) have to take synaptic connection structure into account to explain direction insensitivity 499 of cortical neurons to given thalamic inputs.
500
It takes time for the signal elicited by visual stimuli to travel from the retina to the having similar LFP signals (Buzsáki, 2002 ).
568
The olfactory or piriform cortex is a three layer cortical structure, and has 569 feedforward and feedback circuits that are similar to those found in turtle dorsal cortex 570 along with numerous other similarities (Haberly, 1985) . Further identifying structural and 
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MH and JP analyzed the data; MH, JP, and RW wrote and revised the manuscript. electrode is responding to stimuli presented across a large region of the visual field.
716
Retina is briefly exposed to the dots moving along the first and last path and, therefore, RFs than distant pairs (e.g. see E74 and E75 vs. E74 and E85). 
813
The 2-4 reference recordings were selected from recordings that were not preceded by 814 a spontaneous burst of activity. Each recording preceded by a spontaneous burst 815 together with the 2-4 reference recordings are collectively referred to as a recording set.
816
Clearly spontaneous activity leads to a significant and reliable adaptation of subsequent 817 visual responses. angles.
